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DETAILED ACTION 

Response to Arguments 
Applicant's arguments with respect to claims 1-8 have been considered but are moot in 
view of the new ground(s) of rejection. 

New Grounds of Rejection 
Specification 

Claim 1 is objected to because of the following informalities: In Claim 1 line 6, delete 
"unecapsulated" and insert "unencapsulated". Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Crane, Jr. et 
al. (USPN. 6,307,258 Bl) hereinafter Crane in view of Ichikawa et al. (USPN. 6,165,818) 
herein after Ichikawa. 

With respect to claim 1, Crane show a method of providing electrostatic discharge 
protection (Figs. 1-2 #100 col. 3 line 62) for an integrated circuit (Figs. 1-2 #10 col. 3 
line 57), comprising: 

mounting an integrated circuit die (Figs 1-2 # 10 col. 3 line 62) on a lead frame 
(Figs. 1-2 # 200 col. 3 line 62); encapsulating (col. 4 line 36-40) at least part of the 
integrated circuit die with a plastic or epoxy material (See col 4 lines 5-8); and show 
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folding an unencapsulated portion of the lead frame around sides of the encapsulated 
integrated circuit die (# 100) but fails to show folding an un-encapsulated portion of lead 
frame over or adjacent to a peripheral upper surface of the plastic or epoxy material as 
required in the present claim. However, it would have been obvious to one of ordinary 
skill in the art to show folding an un-encapsulated portion of the lead frame over or 
adjacent to a peripheral upper surface of the plastic or epoxy material as required in the 
present claim, because selection of any order of performing process steps is prima facie 
obvious in the absence of new of unexpected results. In re Burhans, 154 R2d 690, 69 
USPQ 330(CCPA 1946). 

With respect to claim 2, Crane shows the steps of connecting the portion of the 
lead frame (Figs. 1 and 2. # 200 col. 3 line 61) around sides of the encapsulated 
integrated circuit die (Fig. 1 # 100 Col 3 line 62) and over or adjacent to a peripheral 
upper surface of the plastic or epoxy material (See col. 4 lines 5-8) but fails to show 
connection to a ground voltage. 

Ichikawa shows a pair of radiating terminals (Figs 1-2 # 2 col. 1 line 64) of the 
lead frame (Figs. 1-2 # 12 col. 2 line 8) are connected to grounding lines of the circuit 
board (See col. 1 lines 59-65). 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to show the method of Ichikawa in the process of Crane for 
connecting some terminals of the lead frame to a ground voltage because in doing so 
various signals can be inputted to and outputted from the pallet and extra heat is radiated 
from ground terminals. (See Ichikawa col. 1 lines 66-67 and col. 2 lines 1-2). 
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With respect to claim 3, Crane show the steps of encapsulating at least part of the 
integrated circuit die (# 100) with a plastic or epoxy material further comprising: 
After mounting the integrated circuit die (# 100) on the lead frame (# 200), encapsulating 
exposed surfaces of the integrated circuit die except for a sensing surface (See Crane col. 
4 lines 25-27); and encapsulating wire bonds (Crane Col. 4 lines 12) connecting the 
integrated circuit die (# 100) through leads (# 300) to portions of the lead frame (# 200). 
(See crane Figs. 1-2 col. 4 lines 11-18 and col. 4 lines 25-30), 

With respect to claim 4, Crane in view of Ichikawa show the steps of folding a 
portion (Ichikawa outer portions Fig. 3 # 5 and # 6 of terminals # 2 and # 3 col. 1 line 56) 
of the lead frame (Ichikawa Fig. 3 # 1 1 col 2 line 7) around sides of the encapsulated 
integrated circuit die (Ichikawa Fig. 1 # 4 col. 1 line 52) and over or adjacent to a 
peripheral upper surface of the plastic or epoxy material (# 4). (See Ichikawa col. 1 lines 
50-58), folding portions (Ichikawa Fig. 4 # 32, # 33 col. 6 line 58) of the lead frame 
(Ichikawa Fig. 4 # 41 col. 6 line 47) around each side (Fig. 4 col. 6 lines 52-54) of the 
encapsulated integrated circuit die (Ichikawa Fig. 4 # 3 1 col. 6 line 48). (See Ichikawa 
Figs. 1-2 and Figs. 3-7). 

With respect to claim 5, Crane in view of Ichikawa show the steps of folding a 
portion (Ichikawa outer portions Fig. 3 # 5 and # 6 of terminals # 2 and # 3 col. 1 line 56) 
of the lead frame (Ichikawa Fig. 3 # 1 1 col. 2 line 7) around sides of the encapsulated 
integrated circuit die (Ichikawa Fig. 1 # 4 col. 1 line 52) and over or adjacent to a 
peripheral upper surface of the plastic or epoxy material (# 4), and Ichikawa further teach 
the steps of folding portions (Ichikawa, Fig. 4 # 32, # 33 col. 6 line 58) of the lead frame 
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(Ichikawa Fig. 4 # 41 col. 6 line 47) around each side (Fig. 4 col. 6 lines 52-54) of the 
encapsulated integrated circuit die (Ichikawa Fig. 4 # 31 col. 6 line 48). (See Ichikawa 
Figs. 1-2 and Figs. 3-7). 

folding a first portion (Ichikawa Figs. 4-6 # 47 of terminal #33 and 48 of terminal 
# 32 col. 6 lines 52-65) of the lead frame (Figs. 5 and 6 # 41) around a first side of the 
encapsulated integrated circuit die (Figs. 5 and 6 # 3 1 col. 7 line 40), wherein the first 
portion includes an opening (#37 col. 7 line 43) providing access for a connector (# 44 
col. 7 line 47) to pins (Fig. 5 # 45 col. 7 line 48) electrically connected to the integrated 
circuit die (Figs. 5 and 6 # 3 1 col. 7 lines 21-26). 

folding a first portion (Ichikawa Figs 5 and 6 # 35 and # 36 col. 7 line 41 of 
terminal # 32 and # 33 col. 7 lines 42-43) of the lead frame (Figs. 5 and 6 # 41) around a 
first side of the encapsulated integrated circuit die (Figs. 5 and 6 # 3 1 col. 7 line 40), 
wherein the first portion includes an opening (#37 col. 7 line 43) providing access for a 
connector (# 44 col. 7 line 47) to pins (Fig. 5 # 45 col. 7 line 48) electrically connected to 
the integrated circuit die (Figs. 5 and 6 # 31 col. 7 line 39). 

With respect to claim 6, Crane in view of Ichikawa show the steps of folding a 
portion (Ichikawa outer portions Fig. 3 # 5 and # 6 of terminals # 2 and # 3 col. 1 line 56) 
of the lead frame (Ichikawa Fig. 3 # 1 1 col. 2 line 7) around sides of the encapsulated 
integrated circuit die (Ichikawa Fig. 1 # 4 col. 1 line 52) and over or adjacent to a 
peripheral upper surface of the plastic or epoxy material (#4), and Ichikawa further teach 
the steps of folding portions (Ichikawa Fig. 4 # 32, # 33 col. 6 line 58) of the lead frame 
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(Ichikawa Fig. 4 # 41 col. 6 line 47) around each side (Fig. 4 col. 6 lines 52-54 of 
Ichikawa Figs. 1-2 and Figs. 3-7). 

folding a portion (Ichikawa Figs 4-6 terminals #35 and #36 col. 7 lines 40-45) of 
the lead frame (Figs. 5 and 6 # 41) around edges of the encapsulated integrated circuit die 
(Figs. 5 and 6 # 3 1 col. 7 line 40), not including leads (# 32 and #33) electrically 
connected to the integrated circuit die (# 31). 

With respect to claim 7, Crane in view of Ichikawa show the steps of folding a 
portion (Ichikawa outer portions Fig. 3 # 5 and # 6 of terminals # 2 and # 3 col 1 line 56) 
of the lead frame (Ichikawa Fig. 3 # 1 1 col. 2 line 7) around sides of the encapsulated 
integrated circuit die (Ichikawa Fig. 1 # 4 col. 1 line 52) and over or adjacent to 
peripheral upper surface of the plastic or epoxy material (# 4), and Ichikawa further teach 
the steps of folding portions (Ichikawa Fig. 4 # 32, # 33 col. 6 line 58) of the lead frame 
(Ichikawa Fig. 4 # 41 col. 6 line 47) around each side (Fig. 4 col. 6 lines 52-54) of the 
encapsulated integrated circuit die (Ichikawa Fig. 4 # 31 col. 6 line 48). (See Ichikawa 
Figs. 1-2 and Figs. 3-7). 

folding a first portion (Ichikawa Figs. 4-6 # 47 of terminals #33 and 48 of 
terminals # 32 col. 6 lines 52-65) of the lead frame (Figs. 5 and 6 # 41) around a side of 
the encapsulated integrated circuit die (Figs. 5 and 6 # 31 col. 7 line 40); and folding a 
second portion (#35 and # 36 of terminal # 32) of the lead frame (#41) extending from 
the first portion over a peripheral upper surface of the encapsulated integrated circuit die 
(#31). (See col. 7 lines 41-45). 



Application/Control Number: 09/656,984 Page 7 

Art Unit: 2823 

With respect to claim 8, Crane in view of Ichikawa show the steps of folding a 
portion (Ichikawa outer portions Fig. 3 # 5 and # 6 of terminals # 2 and # 3 col. 1 line 56) 
of the lead frame (Ichikawa Fig. 3 # 1 1 col. 2 line 7) around sides of the encapsulated 
integrated circuit die (Ichikawa Fig. 1 # 4 Col. 1 line 52) and over or adjacent to a 
peripheral upper surface of the plastic or epoxy material (# 4), and Ichikawa further teach 
the steps of folding portions (Ichikawa Fig. 4 # 32, # 33 col. 6 line 58) of the lead frame 
(Ichikawa Fig. 4 # 41 col. 6 line 47) around each side (Fig. 4 col. 6 lines 52-54) of the 
encapsulated integrated circuit die (Ichikawa Fig. 4 # 31 col. 6 line 48). (See Ichikawa 
Figs. 1-2 and Figs. 3-7). 

folding a first portion (Ichikawa Figs. 4-6 # 47 of terminal #33 and 48 of terminal 
# 32 col. 6 lines 52-64) of the lead frame (Figs. 5 and 6 # 41) around a side of the 
encapsulated integrated circuit die (Figs. 5 and 6 # 3 1 col. 7 line 40); and folding a 
second portion (#35 and # 36 of terminal # 32) of the lead frame (#41) extending from 
the first portion adjacent to and level with a peripheral upper surface of the encapsulated 
integrated circuit die (# 31). (See col. 6 lines 66-67 and col. 7 lines 1-4). 
3. Claims 21-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Crane, Jr. et 
al. (U.S. Patent 6,307,258) in view of Ichikawa et al. (U.S. Patent 6,165,818). 

Crane teaches a method of providing electrostatic discharge protection for an 
integrated circuit, comprising (See Col. 3, line 56 to col. 5, line 30 and FIGS. 1). 

mounting the integrated circuit die 100 on a flat lead frame 200, 300 having the 
lead portions projecting at least one edge and the electrostatic discharge protection 
portion projecting from at least one edge wherein the electrostatic discharge protection 
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portion of the lead frame projects from an edge other than an edge from which the lead 
portions project; 

encapsulating at least part of an integrated circuit die 100 mounted on a lead 
frame 200, 300 and a portion of the lead frame with a plastic or epoxy material, leaving 
lead portions and an electrostatic discharge protection portion of the lead frame un- 
encapsulated and further comprising forming the plastic or epoxy material over one 
surface and sidewalls of the integrated circuit die and over portions of a surface of the 
lead frame on which the integrated circuit die is mounted, leaving an opposite surface of 
the lead frame and the lead portions and the electrostatic discharge protection portion of 
the lead frame unencapsulated and further leaving a contact surface of the integrated 
circuit die exposed; 

folding the electrostatic discharge protection portion of the lead frame around the 
encapsulated integrated circuit die. 

Crane fails to teach folding the electrostatic discharge protection portion of the 
lead frame over or adjacent to a surface of the plastic or epoxy material as recited in 
present claim 2 1 . 

Ichikawa teaches the steps of folding a portion (Ichikawa outer portions Fig. 3 # 5 
and # 6 of terminals # 2 and # 3 col. 1 line 56) of the lead frame (Ichikawa Fig. 3 # 1 1 
col. 2 line 7) around sides of the encapsulated integrated circuit die (Ichikawa Fig. 1 # 4 
Col. 1 line 52) and over or adjacent to a peripheral upper surface of the plastic or epoxy 
material (# 4), and Ichikawa further teaches the steps of folding portions (Ichikawa Fig. 4 
# 32, # 33 col. 6 line 58) of the lead frame (Ichikawa Fig. 4 # 41 col. 6 line 47) around 
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each side (Fig. 4 col. 6 lines 52-61) of the encapsulated integrated circuit die (Ichikawa 
Fig. 4 # 31 col. 6 line 48). It would have been obvious to one of ordinary skill in the art 
of making semiconductor devices to incorporate Ichikawa teaching into Crane's method 
because in doing so a semiconductor device which is high in productivity and a lead 
frame which contributes to improvement in productivity of a semiconductor device can 
be obtained. See col. 3, lines 8-11. 
4. Claims 29-3 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Crane, Jr. et 
al. (U.S. Patent 6,307,258) in view of Ichikawa et al. (U.S. Patent 6,165,818). 

Crane teaches a method of providing electrostatic discharge protection for an 
integrated circuit, comprising (See Col. 3, line 56 to col. 5, line 30 and FIGS. 1). 

forming a flat lead frame 200 having lead portions 300 and an electrostatic 
discharge protection portion extending from edges thereof; 

mounting the integrated circuit die 100 on the surface of the lead frame and 
encapsulating the at least sides of the integrated circuit die and a portion of the lead frame 
surface on which the integrated circuit die is mounted with an encapsulating material; 

folding the electrostatic discharge protection portion of the lead frame around one 
or more sides of the encapsulating material and further comprising, 

folding the electrostatic discharge protection portion of the lead frame to extend 
along the sides of the encapsulating material; 

folding the electrostatic discharge protection portion of the lead frame to extend 
over a periphery of a surface or adjacent to a surface of the encapsulating material 
opposite the lead frame; and 
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folding the electrostatic discharge protection portion of the lead frame around at 
least two opposing sides of the encapsulating material. 

Crane fails to teach leaving the lead portions and the electrostatic discharge 
protection portion of the lead frame projecting beyond and extending adjacent to a 
surface of the encapsulating opposite the lead frame the encapsulating material as recited 
in present claims 29 and 3 1 . 

Ichikawa teaches mounting an integrated circuit device 3 1 on a surface of the lead 
frame 41 having plurality of lead terminals 33 formed projecting beyond the 
encapsulating material 34 and the plurality of lead terminals are arranged at positions 
adjacent to the radiating terminals 32. See col. 6, lines 10-29 and FIGS. 4-7. It would 
have been obvious to one of ordinary skill in the art of makins semiconductor devices 
to incorporate Ichikawa teaching into Crane's method because in doing so a 
semiconductor device which high in productivity and a lead frame which contributes to 
improvement in productivity of a semiconductor device can be obtained. See col. 3, lines 
8-11. 

Allowable Subject Matter 
5. Claims 26-28 and 32 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 3 7 CFR 1.13 6(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khiem D Nguyen whose telephone number is (703) 306- 
0210. The examiner can normally be reached on Monday-Friday (8:00 AM - 5:00 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (703) 308-4918. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 746-9179 for 
regular communications and (703) 746-9179 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 
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